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- INTRODUCTION

- * ’ -

Educators engaged in curricilum improvemént in the last decade have

'been concerned not only for what is taught in elementary school but also,

7 . )
for applications of learning theories as espoused by Piaget Gagne, Bruner . U

. - s I ‘
and Ausabel. A diligent pursuit of implications of .these theories to such T

. €
vital issues as sequencing instruction and ¢oncepts children can under-
. -

stand at ‘warious’ages has been of major interest to resesrchers. Almy
. . . *

(1964, pl12) writes, .

"Emphasis on education in relation to human developrient
has swinched from an emphasis during 1930's in habit training,
s . to preoccupation with social and emotional aspects of development, .
" to concern with persopal and subjective aspects ofachild behavior, . :
to (most recently) the Jintellectual aspects of development" (p. 12).

b .- . The revival of interest in the theories of Piaget with the emphasis .
. —~ . -
. - {' E . - .

on a'definite order of stages in the cognitive, development of a child's”

concepts seems to hold real posgibilities for a\more ratiénal approach

- in’determining’a sequence of learning experience in science. )

-
-

Along with theotretical exploration of the concepts of area, length

and volume,'Inhelder and Piage: (l964) hade hypothesized a sequence of
classificatory bdhavior on the,part of th& young cRild. The stidies of
Kofsky (1963) and Allen (1967) correlated ;Lfficientiy~with -Piaget and
Inhelder for one to - assume that classticatory skills develop in children N

S
from'single sorting through multiple cLassification to hierarchical

'classification and class inclusion. ‘ - C . : -~

- Copcurrent with the educaYor 8 Interest in Piaget's finﬂings has
been the develOpment of several innovative eleme /ptary science programs.
Under the auspices of the American Association’ for the advancer@he of

Science €cience-A Process Approach (S-APA), process-centered cufficulum,

R ‘VasfdeveIOped .congisting of Part A through E of which A is usually
) . “ ‘ N
3 Paper presented at tie natioJal meeting of Natiqnal~Association for
Research in science.Iepching held at San Francisco, April 19-20, 1975,
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. ) "
placed in kindefgarten, and the other parts in subsequent -grades. SAPA's .

0 . -

l962-Edition was made up of twenty to twenty-aik'hierarchially-afranged

exercises to be taught throughout the school year. ,‘\ -

" Classification is one of the eight infellectual procegs skilis propose? v
—

for the S-APA' 8 primary grade science cirriculum. Eleven exercises comptise “ .

the classificativn hierarchy of S-APA 8 1967 edition. The classification

lessons are taught sequentially from single sorting in kindergarten and /;/_

to the more complex skill of- hierarchical classification introduced in
secédnd and third grade. L ‘ T - . .. LA

A\ * . .. ' /, N ' 3 R e
e, . . STATEMENT OF.THE PROBLEM  ° . "
. . 2 . . ¢ ‘, , . ‘ t .
- . » ‘e .
/. LN . .- .
. ' . > . . . <
' The purpose of this study was to investigate whether sicdeds in .S-APA's . '

[y -

classification exercises, designed for primary gradé children is contin- .

N gent upon thé children 8 stage of development as defined by Piagetian theoty.

‘More specifically, the investigator sought to determine whether second ~
. ¢ pa . :
grade students who have reached Piaget 8 concrete operational stage of . v )

)y

intellectual development, characterized by the abiiity to petform multi-

. - ' Y

\ classification tasks, are rmore likely to succeed onﬁs-APA exercises requiring
| Imulti-classification ability tnanttheir sedbnd grade classmates who are at oY i

the pre-operational developmental stage._ .- . i

* d The problem Q&B facilitated'by the exploration of the following: ~ {,
1. Comparison of the performance Qf-seeond:grade students defined

;: as (l) pre-operational and- (2) cpncrete'dperational on nine . ‘ T E

f\, * of S-APA's ¢lassification exercises. ' . - ‘
a2 éomparison of the"teachers' effect on the perfornance of

[N T

" . " gecond grade students in the (1) pre-operational and (2)

3 .. . .
concrete operational stages. . .




- }. Analygis of the interactions of the foregoing two- effeots,” |,

developmental stage and instruction’ - ‘: ’ .
. ~ b . . v,
. N . ) > - ' -
. . . ‘ -
e » », ASSUMPTIONS OF THE STUDY '
L J ' '. )

The investigator assumed-that: (l)'children proceed through dewel- - 7/
. 1Y% ; . -

cpmental stages that are_sequentfally invariant and cumulative as asserted L

.
. L]

‘by Piaget (1964); (2) certain operations are characteristically disginctive

of a developmental stage, such as class incldsion and hierarchical,reclas-
sification relationships in the concrete opérational stage; (3) teachers ‘

and supervisors should design science curricula to encourage and accommodate .

o

this development,, (4) the organization of learggeg experiences to coincide with

‘Piagetian stages necessitates knowledge of the pnbcesses that disttnguish .
each stage of development in such logical operations as classification. " )
S LY » ) .
L " HYPOTHESES OF TNIE STUDY . ' T oLt
‘ » 'y .. . ’ - . Pid ° ) -
.i" ‘ :/ o, ‘_: 0,‘ LN . ’ v L e ' ‘ ) <. (
e hypotheses for this study were derived from the basic‘premise that , £ .

secony grade children at Piaget's toncrete operational stage of intellectual

developient will be able to exceed the performance of the children defined
at a pre-operatidhal_stage on tasks that require higher order multitclassi-

fication ability. Nine hierarchically arranged, classification éxercises were

. . N

erployed and the null hypothesis was tested for each. /

The aine S-APA lessons were'analyzed by the investigator and .an indepen- )

dent judge1 for their inherent classification properties as defined by

Inhelder, Piaget’ (1964) Kofsky (1963) Allen (1967) and others (see table 1) ,

Hypotheses were derived from this analysis that reflected expectations for

.
.

) the pre-operational and concrete operational groups on these classification T .

O

Dr. Dorothy Alfke has served ag a consultant for matters dealing with the ,
S-APA progranm. L. ES -

- . N ¢ L]
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. . ‘ 4 ' ta 4+ ’
. — . ) . ° ~
B M » .’ . [ - N '.g ‘ . L] - ~
lessons; s " - SR . ? s . ) . o “ﬂk
a { ~ . ¢ - ) -« P
Hypochei:s 1 . ) Wt ‘
, . T - L. .o ) - T,
) ‘ Hl econd gradg students in a prevoperational stage of developoent ’ "
. I's will not differ in achievepent from second*grade'seudents in the con~
) arete operational Stage'aftef‘receiving instruction on each of rhe'°
.. nine S-APA classificatiomlexércises’ (CE) 1listed below and fuldy described
i . ° . .
' in Table 1. : N\ ioe N .
) .? ' ,\\ . 0., N / . .
‘\ - -
. 3 : - .
Insert Table 1 here
' \ . ¢ ","\v R . M ~
. — - :‘ - - «
‘1. S-APA /.CE-Ad  (Hypothesis sAd) ° '
* ' 2 <
< .7 2.7 5-AP CElégo (Hypothesis ‘lAs)
\
x 3 .‘
. 3. -S-APA <Av . ‘(dypothesis 1Av)
4. S-APA C(E-Ba (Hypothesis 1Ba)
} . . . . < .
. 5. S-APA CE-Bi “(Hypothesis 1Bi)
. \ - ' . )
", . 6. S-APA CE-Cb (Hypothesis ,(1Ch) . STR
, .7. S-APA CE-Cn (Hypotbesis™ lCm)
. .o . * . ‘ ’
/} 8. S-APA - CE-Cq” (Hypothesis 1Cq) R v
. " 5/ 9. Ss-APA  CE-Cv  (Hypothesis 1Cv) ¥ e
. . . q - .
3 e ’ . ’ " . X ’. . X ) N ¢
: . *Hypothesis 2 c . v 3 : ‘ N
ey . 2 There will be no differences in performance on the’competency \
. measures on each of ‘the nine S-APA classification exercises between

gsecond grade students in the pre-operational and concrete operational

. ' stages who were randomly absigned aifmatched pairs to Instructional
) ‘ , L
Group ‘X and Instructional’ Group Y. -
. Al

Hypothesis 3 .
L

/ ' ; -
H3 There will be no interacEIon between She developmental groups

a s
3

anJ'the instruc;ional groups in each of, nine «S-APA classification - ! -
\’ 0 : N ’ : )

y * -




-exerciges.
[} I . : ; ‘ ~ i
*Definition” of Terms
- . ' < ‘ ‘ v Y ’ .
c;asgification: The process of imposing order in éolléctiqgs of objects * . .

. , — | 4
(6r.events, to show similarities, differences and interrelationships. It

PR

is the ability to abstract the common property,in a group of objects or

eipgriences and to extend the cléﬁs to include all objects or experiences

L]
. . ‘
.

™ . . .
possessiﬁg that common property. (Lavatelli, 1970) »

Consistent Sbrtinéi Two or mare objects ‘can be gropﬁed together because
\ .

.

they share some property.

Exhaustive Classed: All 6bj¢cts possessing a particular property should
N - ’

-~

. <
be grouped together.

Hierarch{cal Reclassificatiog: Objects can be sorted into an all-inclusive

class ‘and then into subeclasses.

Hierarchy or learming Hierarch;: A collection of indentified capabilities

consisting‘of terminal behavior, its identified subordinate behaviors and

t

-

the'hypothesized dependenc{es among'éhese behaviors.

. - x .
Inclusion: A superordinate class is larger than any one subordithe class. -

. ! * i
Resemblance Sorting: Two objects can be grouped together becausé they

-~

e <

possess some property in common.
* The:Rule statements and definitions are from Kofky (1963). ’ ‘
. ' .

-

" SELFCTION.OF THE SUBJECTS

prY

The following three steps were used to select subjects for the defingd

pre-ope}ational and coné;eﬁe operational stages. Twenty of the <3 second

grade children initially selected for the study (a)nséored 11 or 12 or the

Concept-Assessment Rit-Conservation P(CAK-C), 1968}; (b) passed the conser-
- A\
*vation tasks in the order suggested by the ‘research; and (c) passed the

" . ] N i .




-

fpur inclusion tasks of ‘the Kofsky Classgfigation Scale (KCS), and were

° 14 :

therefore defined as concrete-operét}onal.

s . ) ' .
Insert Figure 1 QEPut here. -

.

> ’ ‘

[4
,

The remaining 53 second grade children had scored 10 or below on the J

~ CAK-C scale and had been initially defimred as pre-oéé%atioﬁal. Two of

'

‘these children did not pass the conéervatioq taskg in,the*ordef'ptescribed

-
*

“in the reSeafL?, and therefore, were labeled as transitional. After the .
administration of the KCS there remained 35.students in the pré—operational'
_growp. Lo N — o
‘ Eigyt children iwho failed,to score 11 or above on the CAR-C tests,

but passed the four inclusion tasks of the KCS, were defined as transitional. ,
~ = '\ . ) - . .
Two childrén who had gcored 10 and failed to censerve,wfight were defined n

as transitional. One of these child?&n passed the #nclusion tasks, while
» \ - - .
the other child did not. 'Both <hjildren remained in the transitional group.

Due’ to attrition eight students who would have been part of the pre-oper-

[4

ational group -had to be dropped, ' 3

v
.
L d

The final step in thevéélection process was the administering of the .

Otis-Lénnon Mental Maturity Test, Elementary I, Form J (1967) toisix§y-'
‘ ' .
five children. 1In order to match pre-operational and concrete operational

children the mental age scores were ranked from thé“ﬁighgst to the lowiig .

and, matched within one standard error.

.
. “

. ~ Y .
* . The experimental design necessitated dividing mmtdqu pairs of pre- -
}' *

. operational and concrete operational at random into teacher instructional

.
A

* , groups (X and Y). X consisted of sixteen childrén; eigg§ matched ﬁre-"
. i - . - “ ¢
. operational and concrete operationaI]- Fourteen childréng gevén matched

8




“ » . ; { .
¢ Co
pre-operational and concrete operational were. assigned to Y The sémple' .
. ?4
size was’limited for.several_reasonsu The, number of children available Lt .
and the length of.;ime for the administration of the individual tests N

i ', ) .
by the investigators prohibited a larger sample,* With a total of 30 ’

» \

subjects, the post-testing requirJﬁ a total of 51 hours: the screening of T

pupils into two groups even more time A small teaoher-student ratio was

desired. i . e . : -
‘ \

‘ . N .' .‘ ‘ » ) . 'l

P I mgmvcn’omi. 'PROCEDURES ) : .- .

P . ~ . - -, N N

y Nine exercises from Parts A B, and C classi?icatibn hierarchy of the

revised Commercial Edition (1962) of Science-A Process Approach Program
. ] ‘
considered appropriate by the.developers for. kindergarten, first and

second grades (AAAS 1965, p. 16),°were taught during the treatment period
\I b‘.

-

(Table 1). ) g ' .

v N
’

The two elementary teachers involved in this-stud _were experienced

’
-

in using‘S-AP%.materials. One teacher had been in one of S-APA' s»pilot
’ A . . - .

S s

schools where the materials were field tested. The other teacher, the . R

- L

investigator had used the materials as a classroom teacher and had trained

’
N - 3

,teaché%s in the use of S-APA. The teachers cooperatively planned the instruc-’
\ - ‘ » , . .

tion of -.each lesson. - : T, . .
N . 1Y 4 P .
- ~ s, . -

The insgructor followed the precise guidelines set forth in S—APA's

’
™ A}

teacher guide books. The instruction of each of the nine S-APA excercises E

took five to sim instructional periods of. approximately 30 to 45°minutes

spanning a two teek period. | -, ! - ) - .

LI

/53901 district in 'which this study was conducted hAd adopted '

APA as, its science program prior to the study However, the subjects

T . B [

in this study had not yet been exposed to S- S-APA.
R » ) .
. Th& instruction was in Keeping with a basic philosophic tenet of ‘the




ey

.

»

) ’ Al R . :‘ - ~ ' . .
new science programs; that {s, active, indivi¥ualized participation in the f

1imitation of the study. S .o .

.

" tered tge competeﬁcy measures Was not constant but rather the aesting &

.

N

learning process, particularly, in the primary. grades, is essential (Ramsey

'

!

L 3

‘*

* -

A KN

and Howe, l969) .. :

1

¢

4

.- Due to the time and scheduling limitations, the investfgator could notJ

teach all the -prerequisite lessons to the, classification exercises as

implted by the S-APA hierarchy. He.recognizes this as an-unavoidable ., |,

. »
.t
e

Pollowing the instruction of all of the aine classification exercises

t

S-APA's competency measures were !ndividually administered by the invesg- -

[N

tig’tot fo all 30 children. The order in which the children were adﬁinie—

b ]

Y -

followed the convenience qf the regular classroom teacher 8 schedule“
e

Testing each child‘required lS minutes for® each of. the exercises.. The

r‘?

administration and scoring of the competency measures followed the outline

in S- APA's teacher s ‘exercisge boo&let.' ) o ' v .

R S ’ o

-

Nryres
-~

WA_NA.LYSIS or,'m DATA e L

' The raw data consisted of the competency measure achievemeng scores .

of the nine S-APA classification exercises for\each of 30 ‘Eildren. To -

determine whether differences existed between Ehe scorés of the pre-

© .

operational and concrete operational groups the investigator selected the

P

Analysis of Vartance for Matched Groups (ANOVR) statisttcal package program

‘from The Pennsylvania State University 8 Computation Center. The ANOVR

5 .

. —

program tested for the homogenity of variance, thé treatment of the two
e .

main' effects, developmental stages and tnstrUctiqhal groups X and g

The level of_

,As well as the interaction of the two main effect i

~

nificance for retaining~9r
. .

)

.05 level, ~ .
b * ’d

A Apron Sy RS
.
-
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< \ . S . P‘ SUMRY QF FIND{NGS, . N Y
- T Thére were né signtficant differences betwgen the mean achievement
. o ) . . . - ) ) ,
scores -of children in two development groups on the two S-APA exercises =
) A,d and A,siﬁhich require'the two lower-order classification skills .
. (see TaE}e 2)4 therefore hﬁpbtheses (H) lA;d and HlA,s were retained.
- i T ‘\.\ . - ’ . ’ - -, . . . ’ .\.\ >
'\‘ -~ L] . IR — ™y . B .
» ,.:\&.' ) [ . ) . L i ' B P . ° . %
»fﬁinsert'Table 2 here. : 7 -
. -,\-..‘ - DN o, - , :,.'.r; P .
T , * , = K .3 . S — ‘ . 1 '.\ 2. ]
K "}\ l ; ’ '

-
~

%*f However, in S-APA,classification exercises A,v; B,a; B,i: and C;m also

‘e »
v

requiring exh&ustive sorting and S'APA exercises C, b C,q, aad_C v requiring

- o

t
.

hierarchical classification ability, the mean achievement scores of children

in the conctete operational group were significantly higher thanqthe mean>=. - p

‘L HlC v were rejected s

.
S - v

-

.
. L4

. W

-

- 4 These findings imply that wher&as, the cognitive development of children .
‘1o \ .

M N $ - kY -
* 4in Piaget 8 concreteioperational stage is such that they can comprehend

[ \ "l

- -
'

- both lower and higher-order cla8sification skills thildrén in- the pre-

<

operational stage can master only lower-order classification skills. ’
-k ¢ S P

P " In terss of'tegchef-effect there were no significant differences in

50 % >
" the mean achievement scores on any gf ‘the nine §-APA clgssification exer-
. ‘ -

cises of the children assigned to the two‘instructional groups. There

*

T were algo no significant intéractions between the teacher instructional .

= _ groups and the developmental groups on any of the nine S-APAAexercises.

. . . . .
. R . ) ¢ '




» - . N ! ., - . . ~'L ‘ . . ,A

. These\findings imply that achievément on the S-APA exercises vere the
result of dependency on the developmental stage atﬁwhich the children were

N N . -~ .

5 .. functioning and not upon teacher effect. Hence,the variance in acﬁieve- RO

st ~_ ' .\ te .. . ) .
ment between pre-operational and concr{;e operational groups could be , \
. ‘ ‘ . S
associated with the limitations of logical thinkfng present “in children ) -
e 1n‘£he pre—operational stage. JHy.and H, wege retaipedh\ v - V
- ' . ‘;& . ) P S ) . "o ’ - -a
3 . O-nrscussxon . | ool
) . . . o - - « ‘“" .o \
.\ ' A 3 oo . - B .
) Both developmental groups‘were equally successful on the two S- o
I - . r “

. exefcises requiring resemblance.and consistent sortings This finding \\’ .
- M ) .' , oot 3 ) . -
' . confirms Piaget s et al. assertion!that resemblance and consistent sorting . BN

-~ 4 I

arefinwer#classification skills and should be mastered by-the time children ]

are in second grade. What is perplexingf,however, are the siﬁnificant
. /d - \? ¢ ':\Q : [}

dlfferencep between the‘means of the w0 devel%pmental groups on S-APA

. . exercises A;v, B,a; B,i; aud C;m (see Table l) repreSenting lessons desfgned .o
. N - Faad {, . L N . . 2
by S- APA for kindergart!ng first -and second‘grades,_age levels represented . ¢
¢ . -
% Tl S ¥
w predominately by nre-operational children. One would have expelted to:
- ,.s:" ‘. .

fin results Jlmirar to tha; of earlier lessonSg S-Aﬁh A, d and A8 (see Table 2) ¥

.

-

-

N
‘ The researfh regardingzthe order id'which exhadstive sorting abiliby
- ' . KX TR . ’
= emerges is conflicting, howeée;~ Kpfsky (1963) verified Piaget's and
Oag ‘ ',
o IﬂﬁelAEr 8, research when she found that exhaustive class sorting appeared

(535' o immediately following donsisrent and resemblance sorting abilities. ,
07 » ‘e L l'

Ninety perceﬁt of the children seVen YEars and o}der in Kofsky's §xudy

( - " . -

were able to carry out exhaustive class sorting tasks However Allen 8 T,

n\, ’, ; v

.

] (l967) reseatch, although agreeing substantially with the predichgd orden‘

%@P ?iagek, ;nhelder and»Kofsk?, differs 1n respect to exhaustive class '~j‘ L
‘ ’,jo roe— A

sortiﬁg. Allen found tHat children were unable to Sbrt exhaustively until

va

) «sdmewhat la&er in the sequence of. classification behavior. Yo higher than
o T % * ”
65 percent of second,’ third -and fourth grade children ware able to sort . ) .

[]
¢ lsg . s X

T A ‘,.;,j.'i - . ! ' . e . . . R
O am ARk .o 12 - o .
02 S ~. SR , X . ‘ .
EMC t, "ﬂ)'f" ! *- ‘ R . v ' : H '
Prairec roiseaorenc I RFACEN . '
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exhaustively.
Annett 8 (l§59) study indicated:4t was not grtil after eight yé;rs S <L 5
] of age that children?ould sort e\:haustivel'y This atudy confirms Allen's. - S
'ﬂ" and Anpett's findings that exhaustivé sorting ma: appear someéwhat 1ater .o
. ” . '

, than. Predicted by Piaget. and Inhelderfu

.

.~ Inhelder and Piaget (1964), Ginsburg azj/g?per (1968), and Kamaii
. . é

(l969) indicate ‘children in fhe concrete op ratibnal stage should be able

., to carry ‘out higher-order claspification skills; hamely,hierarchical c%as- .

sification skills. This would imply that concrete*operational children

* - ‘ * /\ ‘ R .o
' would be'more successful than prehoperational children- on S-APK classifi-
L] r\
-cation exercisee c, b C,q; and C RE employing hiererchical classification

.

skills. The findings of this study support the iheorists who suggest ‘that :

«* ?

children possessing the mental operations characterizing the coqcrete
Ioperational stage are able _to form. higher~order multi-classificatipn . w W
IMPLICATIONS . DN .

< - f“ _— - -?s \g - e
5’ . "4‘ . - - "“"’-(" ) :

-
_ . R v
- . — - rr - - y > .

! ¥ 4

ol

. Sc;ence.curricﬂlume baaed.on'Piagetian :heory have appeared just .

within the-last decad.e. ‘l'h.is study implies that ttue developmentel

- Estages of children should be considered a factor in the sequencing L .

of cognitive‘expectatione in curricula such as SdAPA. . !

/

Childrer®at differént cogpitiée_developmental'stages may find specifiﬁ o
skills beyond their ‘level of compréhension ‘if adequate sequencestof pre- - )

requisiteefage not provided. The%efore, curriculum specialists‘and.eval-'

-

uators at the'diatrict and state levels should be continnously organiiing

-and evaluating new curriculun é%%erials for their’ appropriateness to such

f ggriables as theidevelopmental stage of children. © . . ¢ ) \
¢® . .
Teachers should red!ize that, elementary age children studying sciEnce

13




leaaons ewloying process skills need individualized ins;ructi'on just as

they do in gny other subject area., 1f the suggestion for o ndividual- .

L

ization of learning is followed ’J the elemen,t'ary claaaroom teaehen wou'ld

need to: €1) diagnose children B level of development with Piagetian

ingtruments‘, (2) structure the lessons to the comprehension of the children's

. Al

development stage;br slightly beyond that stage to challenge the child,

A -~ . kS L

(3) provide practi¢e in manipulating aud interacting vith a variety of .

potentially novel scientific objects both in groupa with ‘other children '
) .
or individually, and (%) prepare additional process “lessons that may act

asmrerequisites to higher-order proq&ss skilia ' I ot
Since it seems the stages of development ‘at which a child ig “fune- - *

tioning has soné bearing on his ach vemen_t, teachers should. be prepared .
: : z . i -

.+ in faeilita’ting' suecess. and imp nt through.carefully seqL:xencing

. TN

prerequfisite skills. . ‘?' o :
4 - - 1 "
L Lt ’:} v ' - . . ;/:4_:, . '
Ta e o L 'I.MIAIIOHS*_":S ' ]
” e —— T o

- ; . \1-1\’ ‘_.«—-_ R - -~ - -

- —_— = - - - - \ - ¢ =
1. ,,Eiot all the p'rereqnisite skills from S—APA processes other than clas- )

R \" "t

sification were tanght to the subjects.‘ Bécause of the hierarchieal nature .

- - 4 ~ —_— . ~ . - - - - -

of- APA, thjis -a%have a(fected the results of the study.

.

2. 'I‘he aubjects selected for this study ca fiom a predominately pfofes- 3

aional comtmity of Cen.tral Pennsylvania. 'I'nesm children dmy ot bt e

“* [

repres%ntative of a cross—section of school populationq, -and, th’@x"

results of this study could be generalizable jonly to similar school

. ) l - .
communities. KX : : . - " v

’ RECOMMENDATIONS POR FURTHER RESEARCH & . yo e,
- o ' S o s ¢ o
'1. The Pasic ‘study should be replicated with, the i}}lbjing plte}natim . .
. d. P : . “ . .
L ._include ‘in t{h/de:i-gn . . | | y [

3 » a. A larger sample of childrgn, including those from urban and rural -

| -

~ [

T

Q . . . - .




o3

. areas.
b. A longer treatment gzriod to teach and/or diagnoses for conpetency 1
of all the pre;equisites to 'S-APA's classification hierarchy.
c. A control group of children who would not have bebn exposed to the
S=APA classification lessons should be added. ) .
4. Kindergarten and first grade children should be involved. !
.2. Similar studies could be conducted using the classification exerciges
of'ESSanng\ o : Y ' '
Similar reaearch could lnvestigate additional S-APA process. hierarchies
such as measurement. R ] L ,b . =y . -:.‘ R
L]

bl
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Consistent sorting in an Aquarium!

s

~'s Exhaustive sorting Lt ‘
°/ ‘Hierarchical reclassi- oy
A ) fication ¥ .
Péttlc:;/:' ‘,Resemblanée'sortfﬁg' Solids, Liquids and B CE-Cnm '
- ?’ . €onsistent sortihg Gaseous State of
! Exhaustive sorting -Matter b . A
ol . *
Part C,q " Resemblance’ sorting Color Wheel . o  CE-(q
. Consistent sorting . ' .
- Exhaustive sorting *
Dual class membership !
Hierarchical . .
" reclassification :
. Part C,v Consistent sorting Separating Materials Ce-Cv
\ Exhaustive sorting from Mixtures o
£ Hierarchical reclassification ~ (
- N . . . . hd

. . Tabple 1. . .

f . - § ’ - v . :

- _ Nine S-APA Classification Exercises Tested ) ‘e
Identification of Classification Skills Name ‘of Coding <
S-APA Exercise . Required* S-APA Exercise (Referred to heredftsr as)

. N, - s
Part A,d Résembkgnce sorting “Classifying Ledves, . .CE-Ad
] Consistent sorting Nuts and Shel
' 7 7 '
Part A,s . Regsemblance sorting Purposes CE-As
. Consistent sorting: Classification '
Exhaustive gortihg P i )
Part A, Resemblance sorting Classifying Animals » ¢ CE-Av - ,E
) Congistent so;sing . b :
Exhaustive sorting g
. E
Ve B B / .
Part B,a’ ReqemblanéE sorting .- Observing Living and ° , CE-Ba
\ Congistent dorting. non-living things
’ Exh ive sorting .
| . /ha%?& ‘
A . J? . - . . )
Part B,i Redemblance sortin® Variations of Objects CE-B4i
o Consistent sorting ‘of the same kind '
7 Exhaustive sorting

- @ . ' v

Part C,b Resemblance sorting Kinds of Living Things CE-Cb <L
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n ‘ , . .
‘e w * ‘\-_ s I . . ! 4
. , h i ] ‘
. . R ’ |
> .:‘, s.. L) ‘
. . M . ,, -t
.t N . . Table 2 ~ |
- Sumnary of Aaplysis Variance for Nine S-APA Classification Exercises ‘w
(A-Instroctions] Groups: B-Developmental GCrouwps; C-Interaction) .. ;
v T e n ! ——— —— —— o — e v |
. . -
S-APA Exercise So_srf:e S.S.. M.S. DF F-ratio Probahility
» v . R Q - ——— -~
* 1. CE-A.d Y 095, 095 1 .02 ‘ .89 oo
‘ l;fror .S8S 045 13 . )
’ : 433 3 .90 W ' -
} Y | J16 116 L) .87 .37 - -
Error 1.75 134 13 . N
N " / L 4 - ] e
' c s : X .
2. CE-A,s ' No analvsis necessary as all 15 studefits in both developmental
. 5 Rroups obtained perfect scorgs of 3.0 on this exercise. i
. s
. ¥ ’ . " v
3. CE-#v ¢ ‘A 056 056" 1 .005 .94 . N
‘. , Error 1.38 .106 13 *
B 4.7 4.7 .1 19.37%% .00} .
. . c 1.93 1,93 1 2.55 .14
-Error 9.87 759 13 ‘
e et e e e e e e > * .
R g, o R
4 CE-RS§ WA 095 .09 1 ' .067 .08
Error .185  .013
. B 1.20 1,20 1 5798% .02 .
] c .193 L1931 .962 .36 . et
. f Error 2.60 . 201 13
.‘ % . ) ’ &
¢ ' 5. cE:3.t A 40 402 1N 2.12 a7 .
. Ervor 2.46  .190 13 s - - N .
L . - B <1.63  1.63 1 8.62% .01 '
' . { c .402 402 1 2.13 17 4 .
\ Error 2,46 189 13 . .
' 5, . - N . L2
5. CE-C,b A 12.34  12.3% 1 1.87 .20 3
. .. Error 85.86 6.60 13 - .
’ B, ~ B ° 56.93 56,03 1 6.73¢ .02 , 3
. ~5 ¢ 2,20 2,28 1, .28 .61
. , v , Frror 108,18 8,32 | 13 ’
L3 X - P o - - 1
7. CE-C,m A 6.31 6,31 1 3.7 .
S . Error 22.15° 170 13 C 60 .08
et oL, LT o' B 38.53° 38.53 1 24k2x . .000 R
e a ¢ 101 Jd01 12 .06 . .80 .. “
" \ Frror 20,37  1.57 13 . oot Y d
i - < -4
8. CE-t.q } A .57 57 1 .33 .57 . -
Frror 22,29 171 13
Y - 39 20.83 20,83 1 11.45%% .005
: c .149 L1491 .008 / .93 .
’ ° Error 23.65 1.82 v ! X
— —— - _—A‘ n — “ .
. *Sipnificant st 0.05 F at .05 with 1,13 df=4.67 ) -
. *+Sipnificant at 0.01" F st .01 wicth 1,13 df=9.07 .
> b s - ¥ -
9. CE-C,v TA .018 .00 1 .00 . 1.0
Frror 59.86 4.98 12
. 3 46.29 46,29 1 13,004 . 004
’ - . C L111 , 0.00 1. 7 0.0 1.0 . .
F.r?or £2.7Y 3.56 . 12 0.0
+
. , . . . -
. tSignificant at 0.05  F ac .05 vith 1,12 df=4.75 LI ,
1 . #1Significaat at 0.01 T at .01 with 1, 12 df=9.33
LS
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